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Factors Involved in Buying 
Missouri Cream 
F. L. THOMSEN and W. H. E. REID 
As a result of many requests for information about the relative 
advantages of various market outlets for dairy products the Missouri 
Agricultural Experiment Station in 1926-27 made a study of the situa-
tion, the partial results of which were published as Bulletin 267, en-
titled "Developing New Markets For Missouri Butterfat". 
In this bulletin the general organiza.tion of the cream marketing 
system in Missouri was outlined, and it was demonstrated that in many 
sections of Missouri the centralizer creamery system is still the most 
efficient for collecting and processing Missouri butterfat. Yet this 
system is subject to a number of definite weaknesses. It was shown 
that the butter produced from cream obtained by this system usually 
does not score above 89, and procurement costs are high, resulting in 
lower prices to producers. 
Purpose of This Bu:lletin.-This research bulletin is a summary 
of certain procurement factors developed in connection with the above 
study, but not included in the fi~st report thereon because not of gen-
eral interest to farmers and local business men for whose information 
Bulletin 267 was pr:!pared. The present bulletin is intended merely to 
present to creamery operators a summary of certain aspects of the 
cream · procurement problem, representing the combi~ed operations of 
the creameries cooperating in the study. Wherever possible the data 
have been given by months, since the seasonal aspects are important. 
I~ a sense the figures constitute a standard with which individual creamery 
operators may compare their own operations. However, they are not 
advanced as ideal, but merely as a picture of what others are doing. 
Extended discussion of these tables, the significance of which is in most 
cases self-evident, would be. superfluous. 
There is every reason to believe ~hat if creamery operators would 
cooperate more in exchanging information of this kind and in arranging 
for joint action looking to the correction of existing trade abuses in 
cream buying and improvement of procurement methods in general, both 
the creameries and producers would materictl!y benefit. It is hoped that 
this publication may lead to more cooperation of this type between 
creamenes. 
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Limitations of Data.-The data presented are for the year 1925 
only, and in some cases represent a relatively small number of cream-
eries1. The figures covering the operations of individual cream stations 
were compiled from the records of approximately 400 stations, many of 
which, however, were not complete. It is regretted that the risk of 
disclosing the identity of the cooperating creameries prevents more 
exact description of the area covered or other details regarding the 
source of the data. . 
Index Numbers.-Since a large part of the data is presented as 
index numbers, a .. brief explanation of their meaning is desirable. An 
index number is a percentage which one number is of some other number 
taken as the base. In most cases in these tables the average for the 
year is used as the base. Thus, the index for butterfat received in 
March would be the actual quantity received in that month divided by 
the average amount per month received during the year, multiplied by 
100. 
The term, "average deviation", which is also frequently used, 
refers to the variation in the individual items included in the 
average with which it is associated. Thus, the average of the three 
numbers, 5, 10, 15, is 10, and the average deviativn is: (10-5 =5)+ 
(10-10=0)+(10-15=5)-+-3=3.33. The average rather than the 
standard deviation is used because it is more easily understood by the 
layman. 
TABLE I.-INDEX NuMBERS OF ToTAL BuTTERFAT RECEIPTS AND CosT oF PROCURE-
MENT FOR CREAM OBTAINED FROM STATIONS AND DIRECT SHIPPERS, AND 
WEIGHTED CoMBINED AvERAGE, BY MoNTHs, IN CENTS PER PouND 
OF FAT 
From From Direct Weighted Com- Index Nos. of 
Stations Shippers bined Average Total Fat 
Receipts 
January 7.01 2 .25 6.21 57.9 
February 7.09 2.42 6.77 44.7 
March 9.40 4.25 8.13 43 . 1 
April 7.50 4.03 5.28 68.8 
May 6.09 1.80 5.77 118.2 
June 6.02 1.52 4.80 136.4 
July 6 .37 1.10 5.33 176.3 
August 6.28 1.42 5.56 142.2 
September 6.44 2.74 6.06 107.2 
October 6.27 2.49 5.89 120.3 
November 6.39 2.66 6.15 91.1 
December 7.01 2.62 7.00 93 .6 
Weighted Avg. 6.58 2.21 5.85 
--
1As tht' study progressed it was found that the current agitation for new market outlets led many 
creamery officials to believe that the investigators would be biased against existing marketing facili-
ties, and for this reason the information requested was withheld. This greatly delayed and limited 
the amount of data available for the study. ' 
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Procurement Costs.-The procurement costs shown in Table 1 
cover all fat received by all the creameries reporting. The station cost 
ihcludes stations located in and out of Missouri. The difference in 
procurement costs between stations and direct shippers is $.0437, more 
than the u,;aal premium paid direct shippers, which indicates the de-
sirability of a large clientele of direct shippers. Table 2 indicates the 
percentage of total fat obtained from stations and direct shippers, 
by months, for all the creameries reporting. 
TABLE 2.-PERCENTAGE OF ToTAL FAT OBTAINED FROM STATIONs AND DIRECT 
SHIPPERS, BY MoNTHS. 
STATIONS SHIPPERS 
Per Cent Per Cent 
January 77.6 22.4 
February 74.7 25.3 
March 69.7 30.3 
April 73.3 26.7 
May 75.2 24.8 
Ju~e 77.1 22.9 
July 80.3 19.7 
August 79.2 20.8 
September 79.6 20.4 
October 80.6 19.4 
November 81.5 18.5 
December 82.3 17.7 
Average 77.6 22.4 
The cost of cream procurement obtained from records covering 233 
individual Missouri stations of three creameries are shown in Table 
3. It will be noted that the range in costs, both as between cream-
eries and the individual ,;tations of each creamery, is small. This, as 
well as the data in Tables 4 and 5, indicates that the possibilities of 
reducing procurement costs by eliminating costly stations and increas-
ing the efficiency of the poorer stations aremuch less than some people 
intere;>ted in the problem have supposed. 
TABLE 3.-AVERAGE CosT OF PROCUREMENT FOR 233 MISSOURI STATIONS OPERATED 
BY THREE CENTRALIZERS. 
CREAMERY AVERAGE COST PER AVERAGE 
POUND DEVIATION 
1 .0644 .0142 
2 .0571 .0048 
3 .0615 .0065 
Avera·ge .0621 .0100 
Average Deviation .00263 .0043 
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One of the self-evident factors affecting pr.:>curement costs is 
volume of business. This applies to fat obtained from both stations 
and direct shippers. By comparing the index numbers of butterfat 
receipts for each n1onth, based on the average for the year (Table 1) 
with the correspJnding procurement costs, it will be seen that there is 
a direct relation between costs and seasonal volume, as shown in Figure 1. 
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Fig. I.-Relation Between Procurement Costs and Volume of Business, by Months. 
The re::..son that the volume of business affects seasonal procurement 
costs is that all the overhead expense of procurement, such as field-
man's salaries, is distributed evenly over the year, which causes the 
cost per pollnd to vary with changes in receipts. But total volume per 
station per year had little effect on procurement costs2, as shown in 
Table 4 and Figure 2, because of the prevalence of the commission 
basis of payment which covers most of the expense, the fixed charges 
being relatively small. This does not necessarily n1ean that creameries 
with a high average volume per station would not have lower procure-
ment costs. It simply indicates that under the prevalent system of pro-
rating overhead procurement costs the cost per station is not affected 
to an extent sufficient to make the difference stand out above other 
factors affecting cost per stati.m. 
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Fig. 2.-No Apparent Relation Between Annual Volume of Business of Cream Sta-
tions and Procurement Costs. 
TABLE 4.-RELATION BETWEEN VoLUME OF B u TTERFAT HANDL ED A ND CosT OF 
PROCUREM E N T 
Volume By No. of Cost of Procurement Average Deviation of 
Classes Sta tions Cost of Procurement 
Pounds Dolla,rs Dolla-rs 
0-999 40 .06'514 .015536 
1000-4999 52 .0581 .00741 
5000-9999 50 .06009 .00797 
10,000-19,999 40 .05915 .00894 
20,000-29,999 19 .0648 .05265 
30,000-39,999 11 .0689 .004363 
40,000-49,999 6 .0638 .00563 
50,000-59,999 2 .0617 .002526 
60,000-69,999 2 .0452 .0465 
70,000-79,999 1 
------ ------
80,000-89,999 2 .0581 . 0071 
90,000-99,999 1 
------ -- - --""! . 
100,000-109,999 2 .0603 .00378 
Other factors which might be expected to influence relative pro-
curement costs are shown in Table 5 and Figure 3. There seems to be 
little difference in annual costs between stations operated on a salary 
or commission b<~.sis, <.lthough the number of salaried opera.tors was 
8 MISSOURI AGRICULTURAL ExPERIMENT STATION 
e.o 
5"" i~ ~ 8., 
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Fig. 3.-Relation Between Various Station Characteristics 
and Procurement Costs. 
TABLE 5.-RELATION BETWEEN S<rATION CHARACTERISTICS AND CosT 0 F PROCURE 
MENT OF FAT 
Station Characteristics Number of Cost of Procurement Per Pound 
Stations Ave. Cost Ave. Dev. 
Dollars Dollars Number of Com- none 13 
.0576 .00622 peting Stations 1-3 81 
.0568 .00616 4 or over 6 
.0646 .00295 
Miles From 0-49 102 
.0594 .00918 Plant 50-149 97 
.0624 .01163 
over 150 7 
.0615 .00482 
Location Inland 61 
.0593 .00902 Railroad 164 
.0615 .01197 
Status of Salary 5 .0551 .0017 Operator Commission 197 .0610 .0130 
too small to constitute a very repre.>ent .... tive sample. Likewise, there 
in no discernable difference in costs between stations located in inland 
towns and on railroads, between towns having different numbers of com-
peting st.;,ti,:ms, or towns bcated at varying distances from the cream-
erres. 
RESEARCH BULLETIN 137 9 
Shortage.-An important item affecting procurement coats and oper-
ating profits of creameries is the difference between the amount of but-
terfat paid for by station operators, ba:::.ed on the tests of individual 
farmer's cream, and that received at the creamery. This difference 
is generally a minus quantity, and is therefore referred to as "short-
age." It may be due to the loss of cream adhering to the patrun's can, 
improper sampling, inaccurate testing, or cream lost in transit. Such 
losses may be absorbed by either the station operator or the creamery, 
usually the latter. 
The amount of shortage varies widely between creameries, from a 
fracti.m of a per cent to as high as ten per cent. The proportion of 
shortage to receipts will depend upo!l competitive conditions, the de- · 
gree of anxiety of the creamery to obtain or hold the business of sta.:. 
tion opera tors, and upon the efficiency of the field men. 
Table 6 gives the net shortage or overage as shown by the books 
of the cooperating creameries. The figures are much lower than those 
TABLE 6.-SHORTAGE AND OvERAGE (BuTTERFAT PAID FOR MINUS BuTTERFAT 
RECEIVED AT CREAMERIES) BY MONTHS, FOR MISSOURI CREAMERIES 
REPORTING, 1925. (EXPRESSED As PERCENTAGE OF ToTAL 
RECEIPTS OF BuTTERFAT) 
January 
February 
March · 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Avg. for Year 
Net 
Overage 
.1 
Net 
Shortage 
.7 
.5 
.4 
.5 
.6 
.7 
.6 
.6 
.6 
.6 
.5 
of many creameries, .... ccording to unverified rumors, yet there is every 
reason to believe they c:.re reliable. 
One of the cooperating creameries which had been burdened with a 
tremendous shortage finally determined to put a stop to it, and by 
aggressive measures managed within a year to reduce their shortage 
to a relatively small amount. There are many other individual cream-
eries which can do this but in general the matter may be most effective-
ly handled thruugh cooperative action. 
No creamery in Missouri should be satisfied with a shortage gre<tter 
than one per cent. In order to avoid all shortage it would be necessary 
10 MissouRI AGRICULTURAL ExPERIMENT STATION 
to actually under-test or weigh patrons' cream, because of losses such 
as from cream sticking to the caii. Any allowances mc;.de for such factors 
would only lead to unfairness to individual patrons, and the only safe 
policy is insistence on strict accuracy in testing <ind weighing, and 
careful handling. 
Shortage may result from a large percentage Jf shipments having a 
small shortage, or a relatively few shipments with a large shortage. 
Table 7 shows that nearly half of all shipments are short, and that the 
percentage does not vary greatly from month to month. The percentage 
of shipments which are "over" is not so great, and varies much more 
during the year. Table 7 also shows the loss from shortage in cents 
· per pound of fat. 
TABLE 7.-PERCENT oF STATION SHIPMENTS SHORT AND OvER BY MoNTHs, 
AND 
VALUE oF SHORTAGE IN CENTS PER PouND OF BuTTERFAT 
Month Percent Percent Shortage in Cents 
Short Over Per Pound of Total 
Fat Received 
January 49.6 42.6 .448 
February 45.4 44.1 .322 
March 52.3 41.6 .588 
April 54.0 25.3 .361 
May 52.3 16.9 .210 
June 49.4 33.0 .263 
July 51.9 30.1 .324 
August 45.0 24.3 .246 
September 44.9 30.7 .271 
October 55.6 27.5 .290 
November 52.0 33.9 .301 
December 46.7 27.6 .194 
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Apparently the volume of business of individual cream stations 
has no effect on the percentage of shorta5e, as shown in Table 8 and Fig-
ure4. 
TABLE B.-RELATION BETWEEN VoLUME OF BusiNEss AND PERCENTAGE OF 
NET SHORTAGE 
Volume of Business by 
Classes in Pounds 
0-999 
1000-4999 
5000-9,999 
10,000-19,999 
20,000-29,999 
30,000-39,999 
40,000-49,999 
50,000-59,999 
Number of 
Stations 
13 
37 
52 
52 
22 
12 
4 
3 
Net Shortage in per cent 
of Average Volume 
1.858 
0.484 
0.672 
0.386 
0 .426 
0.498 
0.168 
0.848 
Fig. 4.-Relation Between Percentage of Shortage and Volume of Business of Indi-
vidual Cream Stations. 
The fact that station operaturs buying on a commissiun basis, in 
their ar.xiety to increase business, are mainly responsible for large 
shortages is indicated by Table 9, which shows the shortage and over-
age for stati .. ms operated on a commi'ssion and salary basis. 
It might be as3un"ed that stativns which ha.d been affiliated with 
their respective crean,eries for a reh.tivelt long time because of their 
experience would have less shortage than the newer station.>. On the 
other hand, stations which had been in existence a number of ye.;.rs and 
had built up a thriving business might b~ expected t-> be n"ore inde-
pendent of the fle_ldman's exhortati.ms regarding shortage. The records 
TABLE 9.-SHORTAGE AND OvERAGE OF STATIONS OPERATED ON CoMMISSION AND SALARY BAsis 
Shortage Overage 
Status of Number of Amount Ave. Number of Value Ave. Number of Amount Ave. Number of Value Ave. 
Operator Stations Pounds Dev. Stations Dollars Dev. Stations Pounds Dev. Stations Dollars Dev. 
Salary 5 7.22 6.49 5 3.02 2.72 4 19.51 16.77 4 11.10 5.16 
Commiss'n 157 25.06 19.51 139 9.98 8.03 42 6.40 5.46 38 2.60 2.02 
~- ~- - - - -- · - - --- ----- -
--
Net Shortage 
Status of Number of Amount Percent of Number of Value Cents per Pound 
Operator Stations Pounds Ave. Volume Stations Dollars of Volume (ave.) 
Salary 9 12.29* 0.49* 9 8.08* 0.32* 
Commission 199 19.66 1.77 177 7.38 0.66 
*Overage 
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of only 69 statior1s are available on this point (Table 10). They indi-
cate that the older stati.ms have the highest percentage of shortage, 
although the deviations from the average for each group make the com-
parison questionable. 
TABLE 10.-PERCENTAGE OF SHORTAGE AND VALUE OF SHORTAGE OF STATIONS 
WITH CREAMERIES FOR DIFFERENT LENGTHS OF TIME. 
Station's Length of Net Shortage as Number of Value of Shortage 
Time with Creamery. Per Cent of Aver- Stations in Cents per 
age Volume Pound of Average 
Volume 
0-1 year 1.58 2 0.69 
1-3 years 2.20 20 0.91 
Over 3 years . 2.99 35 1.26 
Another factor which might a.ffect the percentage of shortage is 
the number of competing stations. The number of competing stations is 
not always a good index of the intensitt of competition, since the 
an,Junt of butterfat ava.iLble locally ma.y be greater in town~ having 
more stations. The data on this p0int are a.ls0 subject to error, as 
shown by the aven:.ge deviations of the averages for each group. Never-
theless, it is interesting t; note that there is no indicatiJn of any re-
lation between the number of competing stations and the percentage 
of shortage, as shown in Table 11. 
TABLE 11.-RELATION BETWEEN PERCENTAGE AND VALUE OF SHORTAGE AND NuM-
BER OF CoMPETING STATIONs. 
Number of Number of Net Shortage as Number of ValueofNetShort-
Competing Stations Stations Per Cent of Aver- Stations age as Cents per 
age Volume Pound of Volume 
None 12 0.94 12 0.48 
1-3 122 1.28 109 0.55 
4 or more 50 0.52 37 0.28 
Volume of Business.-Creamery operators are as much concerned 
with volume of butterfat receipts as any other single factor affecting 
their business. Volume has a very direct relation to costs of procure-
ment and plant operation. This is true of both total volume and the 
volume of individual stations2• The striving for volume has been an 
in,porta.nt and little understood factor in keeping butt~rfat prices 
at a high level in Missouri, considering the quality of crea.m and other 
conditions associated with the centralizer system. 
2Leatth is. seem to conflict with the previous evidence that annual volume of buainess per station 
beara no definite relation to procurement costa, it should be explain,ed that cost per station and coat 
per creamery are two entirely different things. With one fieldman handling a given number of stations, 
the average volume per station would make a considerable difference in procurement costs~ But if the 
addi~ion of :fifteen stations required the services of an additional fieldman the cost of procurement might 
be higher, even if the average volume per station were higher in the second case. 
TABLE 12.-MoNTHLY RECEIPTS OF BuTTERFAT Bv PLANTS AND INDEX NuMBERS 
Creamery I 2 3 4 5 6 7 8 9 10 11 I2 Weighted 
Number Average 
Index (I) 
Jan. 59.0 54.3 40.7 59.3 57.0 64.9 62.6 57.I 50.5 69.3 57.8 57.9 
Feb. 38.6 39.7 38.7 42.3 37.6 57.8 49.1 47.8 40.8 58.1 48.6 44.7 
Mar. 39.1 35.8 38.1 36.3 31.6 57.9 54.2 68.2 54.8 44 . 1 61.8 51.3 43.1 
Apr. 64.2 70.9 71.2 61.7 52.9 78 .6 65.6 101.8 72.6 83.7 87.8 84.1 68.8 
May 114.7 124.3 115.2 102.1 96 . 1 138.0 108.8 140.4 136.7 121.5 143.3 138.2 118.2 
June 124.2 146.3 139.5 137.8 134.0 138.5 136.7 178.2 141.8 139.7 153.3 155.5 136.4 
July 189.9 176.0 165.0 181.8 176.0 142.1 137.6 157.4 173.8 149.5 154.9 176.3 
Aug. 150.9 131.5 139.6 136 .0 145.5 134.3 150.4 172.5 158.9 132.4 133.5 149.1 142.2 
Sept. 112.6 107.0 106.3 109.4 110.0 102.1 107.4 151.5 103.8 113.0 102.9 115.8 I07.2 
Oct. 128.9 129.3 118.5 133.7 148.0 110.0 120.6 162 .3 99.2 132.9 95.5 102.0 120.3 
Nov. 87.9 92.9 87.5 100.5 110 .3 94.4 108.3 120.3 88.5 84.3 75.7 78 .5 91.1 
Dec. 89.5 91.5 139.0 98.6 100.6 79.8 98.1 104.2 80.8 82.8 68.7 63.8 93.6 
-
(1) Weighed by receipts per plant. 
TABLE 14.-INDEX NuMBERS OF SEASONAL CHANGES IN STATION OPERATIONs 
Months Index of Num- Index of Total Index of Ship- Index of Fat 
hers of Stations Fat Receipts ments Per Per 
Per Cren~ery From St;ltions Station 
January 95.9 53.60 84.6 
February 95.9 39.81 69.2 
March 98.0 38.96 76.9 
April 100.0 66.04 92.3 
May 106.1 115.49 92.3 
June 106.1 136.56 107.7 
July 106.1 169.13 130.8 
August 102 .0 146.20 123.1 
September 104.1 111.00 123.1 
October 104.1 126.24 115.4 
November 102.0 96.87 92.3 
December 98.0 100.3 184 .6 
Average 100.0 100.0 100.0 
*Index of fat receipt. divided by indices of shipments, stations, deliveries. 
**Based on number of checks issued to station patrons. 
Shipment* 
62.6 
56.7 
50.0 
70.6 
123.4 
125 . 1 
127.6 
166.6 
89.0 
107.9 
103.5 
117.0 
100.0 
Index of Fat Index Index of Fat Pe 
Per Station* of Deliveries Patron Deliver 
Per Station** To Station* 
57.4 73.8 127.5 
42.7 56.2 130 .7 
40.8 56.2 133.6 
67.8 87.8 123 . 1 
111.8 101.9 81.7 
132 . 1 66.7 45.2 
163.7 181.0 99.1 
147.1 137.0 86.7 
109.4 119.5 99.7 
124.6 135.3 99.3 
97.5 100.1 95.6 
105.1 84.3 I 77.8 100.0 100.0 100.0 
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Seasonal changes in volume are particularly important to creamery 
operatvrs. There is a very considerable difference in the seasonal dis-
tribution of butterfat receipts of individual creameries, as shown by Ta-
ble 12. The plants are .. rranged in order of total volume (which cannot 
be given because plants might be identified). It is evident that the 
larger centralizers hc1ve the greatest se<>.sona.l fluctu .: tion, while the 
smaller plants have the advantage of more even distribution of re-
ceipts throughout the year. 
The proportion of all receipts coming from stations and direct 
ship;>ers has been sh..>wn in Table 2. In Table 13 are grouped index 
numbers of sea.son;:;.l variativn in the direct shipper bu;;iness, and in 
Te:..ble 14 ll.re index numbers of seasonal changes in station operations. 
TABLE 13.-SEASONAL AsPECTS or DIRECT SHIPME NTS 
Months Index of Index of I ndex of Index of Index of 
Direct Number of Fat Per Number of Fat Per Shipper Fat Direct Direct Patrons Patron* 
Receipts Shipments Shipment* Shipping 
January 65.7 72.3 92.4 83.7 80.5 February 52.2 61.6 86.2 80.6 66.5 March 60.0 61.1 99.9 82.4 74.7 April 85.0 79.0 109.4 95.5 91.3 May 135.1 133.3 103.1 108.3 127.9 
June 143.4 124.4 117.3 113.7 129.3 
July 160.5 133.2 122.6 112.2 146.7 August 135.8 124.2 111.2 112.8 123 .5 September 100.6 117.9 86 . 8 108.3 95.3 October 107.4 114.9 95.1 108.1 101.9 November 77.9 88.1 89.9 95.4 83.7 December 76.4 90.2 86.1 99.5 78.7 
*Index of fat receipts divided by indices of number of direct shipments and patrons. 
If the index of direct shipper fat receipts is compared with the 
similar index for stations it will be seen that there is a much more 
marked seasonal variatiot1 in receipts from direct shippers. This is, of 
cuurse, because many patr,ms become direct shippers only during the 
flush ses.son, when they have sufficient v0lume. The amount of direct 
shipper fat received during the season increases faster than the number 
of shipments, causing the index of fat per shipment to greatly increas.! 
up until September. The number of patrons increases during the flush 
season at a less rapid rate th~n either nun1ber of shipment,; or direct 
shipper fat receipts due to the increase in production per cow, causing 
the index of fat per patron to be very high during the summer. These 
indices, as well as those in Table 14, are really sdf-explanatory. 
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In T ... ble 15 <ire shown the average pounds of fat per station, and 
the avera.ge deviation from this average of the individual stations in-
cluded, for seven creameries furnishing this dat<~., and the average and 
average deviation for all th.:: creameries. It will be noted that there 
is a marked variation both betwe.::n creameries and stations. 
TABLE 15.-VoLUME oF BusiNESS PER STATION OF SEVEN CREAMERIES. 
Creamery Average Pounds of Fat Average 
Per Station Deviation 
1 11,422 15,239 
2 12,248 10,667 
3 13,547 10,732 
4 13,752 22,910 
5 10,299 8,162 
6 20,207 12,757 
7 20,874 10,587 
Average 14,621 13,007 
Average Deviation 3,382 3,466 
The volume ~f cream purchased by individual stations varies widdy. 
Some of the factors affecting these variations are shown in Table 16 
and Figure 5. Stations operated on a salary basis averaged a volume 
twice as large as those on a commission basis. Stations in inland towns 
have a smaller v:Jlume than those in railroad towns. Stations in towns 
having a number of competing stativns on the average had a higher vol-
ume than those having little or no competition.s There appears to be 
little relation between distance from the creamery and volume per 
station. Stations over 150 n.iles from the pLnt averaged slightly less 
volume, but this may be due merely to inadequacy ofd1e sample. The 
same is true of the number of years the respective .;tations had been 
affiliated ""ith the creamery, ... s the newer stations are l>Ot materially 
lower in volume than the older one3. 
Grades.-As shown in Bulletin 267, Missouri farmers are losing 
at least a million dollars annually because of the poor quality of cream 
marketed, as compared with that in other dairy sections. But while 
tAs a matter of fact, the number and type of stations in any town is usually a result rather than a 
cause. An opposite impression is not intended to be given by the treatment of the effect of stc~.tion char-
acteristics in this and other sections. For example, railroad town stations may have a greater average 
volume, nOt because they are situated on railroads, but b~cause they are more generally in dairy ter-
itory than inland towns. While the question of which is cause and which is effect is very intricate, the 
r reamery operator in the final analysis is concerned only with the results, as exp:essed in the tables. 
c 
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TABLE 16.-RELATION BETWEEN STATION CHARACTERISTICS AND AvERAGE VoLUME OF BusiNESS PER STATION. 
Station Characteristics 
Number of none 
Competing 1-3 
Stations 4 or more 
Miles 0-49 
From 50-149 
Plant 150-299 
Inland 
Location Railroad 
Status Salary 
of Operator Commission 
Station's Length 
of Time 
0-1 years 
With Creamery 
1-3 years 
3 or more years 
Sta~us 
oF 
Opera~or 
Number of Volume of Butterfat P er Month 
Stations 
15 
156 
73 
137 
149 
59 
99 
244 
42 
311 
4 
20 
45 
Ave. Receipts Ave. Dev. of 
~ §! m 
I I o 
0 5! 2 
Miles 
F"rom 
Plan I; 
Receipt s 
Pounds P ounds 
438.07 261 .27 
1171.22 796.03 
2075.25 1944.00 
1338.80 1076 .95 
1262.28 1286 .08 
1113. 76 686 .83 
671.41 501.16 
1524.48 1258 . 50 
2486 . 66 2596. 28 
1108.17 872. 88 
854 828 .50 
932 .95 578 .45 
1403.78 847.15 
- t1l en 
b ~ ~ 
Opera~ors 
lenl:!~hof Hme 
w ifn creamery 
Fig. 5.-Relation Between Station Characteristics and Volume 
of Business per Station. 
competitivn would return to farmers the major portion of any increase 
in returns due to higher qua.lit y cream, the creameries would als:> bene-
fit. The disposal of second grade butter is always a difficult problem, 
and the business success of most creameries depends largely upon their 
ability to build up a trade for their first grade butter. In the marketing 
18 MrssouRI AGRICULTURAL ExPERIMENT STATION 
of their poor grades they are on the s.;.me basis as any other crean.c:ry 
and aggressive merchandising methods are not effective. 
The proportion of first and second grade fat received from all 
sources and from stations alone, by months, is shown in Table 17. 
As would be expected, the percentage of second grade cream is lowest 
during the winter months, while the greate.;t percentage is received 
during the "flush season". This is obviously due to the fact that far-
mers can with the same effort produce a better quality of cream during 
the fall and winter months, while in the summer the cream is exposed 
to intense heat, weed flavors and contamination, both on the farm 
and in transit, all of which may lower the quality. 
TABLE 17.-PROPORTION OF BuTTERFAT FRoM ALL SouRcEs AND FRoM STATIONS 
WHICH IS FIRST GRADE, B Y MpNTHS 
Month Percentage of Index Numbers Percentage of Index Numbers 
All Receipts Based on Aver- Station Cream Based on Aver-
age for Year age for Year 
Jan.uary 90.8 103.2 88.2 101.4 
February 88.1 100.1 84.8 97. 5 
March 87.2 99.1 82.3 94.6 
April 84.6 96.2 80.0 92.0 
May 71.2* 80.9* 88.6 101.9 
June 90.4 102 . 8 88.0 101.1 
July 88.4 100 . 5 85.8 98.7 
August 89.8 102.1 87.4 100.5 
September 88.8 100.9 86.3 99.2 
October 92.2 104.8 90.6 104.2 
November 92.6 105.3 91.2 104.9 
December 91.7 104.2 90.4 103.9 
*Probably due to inadequate sample. 
If the items in Table 17 are compared it will be seen that the fat 
from all sources, including direct shipments, averages a higher per-
centage of first grade than receipts from cream stations, as would be 
expected. But the station cream fluctuated in quality from m.:>nth to 
month less than that from all sources. 
TABLE lB.-PERCENTAGE OF BuTTERFAT RECEIVED FROM MissouRI STATIO NS OF 
THREE CENTRALIZERS WHICH WAs OF FIRST GRADE 
Creamery Per Cent of Total Receipts 
First Grade 
Average Deviation 
Per Cent 
1 77.0 8.05 
2 85.7 6.91 
3 77.8 9.02 
Average 78.9 8.12 
RESEARCH BULLETIN 137 19 
Table 18 is based on the individual station records of three cream-
eries. It will be noted that the fluctuation between stations for each 
creamery (denoted by the average deviation.) is not very great, in fact, 
li t'tle more than between creameries. 
There is apparently a very definite relation between volume of 
business of individual cream stations and the quality of cream receiv-
ed fro~ them, as shown in Table 19 and Figure 6. The very few stations 
having a volume in excess of 50,000 pounds made it desirable to omit 
them from the chart, but they have been taken into consideration., 
in that the end of the curve has not been declined due to the position of 
the last point included. 
100 
60 ....._,8~§~8'---:'~-......J§-......J§'--::'§'---'§'----'§'--'§---' 
~ ~ ~ N ~ g g ~ ~ g 
Volume of' Business-
Fig. 6.-Relation Between Grade to Cream 
Received From Stations and 
Volume of Business per Station. 
TABLE 19.-RELATION BETWEEN PERCENTAGE OF FIRST GRADE CREAM RECEIVED 
FROM STATIONS AND VOLUME OF BuSINESS PER STATION 
Volume of Business Number of Stations Ave. Percentage of Ave. Dev. 
in Classes. Pounds First Grade Cream 
0-999 39 65.30 16.80 
1000-4,999 52 74 .00 10.52 
5,000-9,999 50 81.90 6.82 
10,000-19,999 40 81.90 6.51 
20,000-29,999 19 84.80 4.92 
30,000-39,999 11 85.30 2.70 
40,000-49,999 6 80 .00 8.99 
50,000-59,999 2 90.70 0.92 
60,000-69,999 2 91.60 1.55 
70,000-79,999 Only one Station Reporting 
80,000-89,999 2 74.20 8.76 
90,000-99,999 Only one Station Reporting 
100,000-109,999 2 82.60 6.88 
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Stations struggling along on low volume are more likely to receive 
the cr~~m of farmers having few cows which has been held on the farm 
for a longer time and under poor keeping conditions. These stations 
are also likely to hold their cream for a longer time before shipping 
to the creamery, and frequently under unsanitary conditions. This is 
an important factor in lowering the grade of cream, particul~uly in the 
summer months. The rehttion between volume of business and the grade 
of cream is largely explained by these conditions. 
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Fig. 7.-Relation Between Station Characteristics and Grade of Cream. 
The relation between other cream station characteristics and the 
grade of cream is shown in Table. 20 and Figure 7. There appears to be 
no significant difference between st~tions operated on a salary or com-
mission basis, between stations operated in inland and railroad towns, 
or between stations having different numbers of competing stations. 
In other words, quality of cream is an individual station proposition 
depending largely on local conditions and th_e_ operator. 
Creameries should carefully consider the possibilities of joint 
action directed toward the improvement of cream quality and grading 
n1ethods. Creamery operators in Missouri havy not been throughly or-
ganized in the promotion of proper cream gra.ding methods, and in the 
encouragement of qua.lity production by paying according to grade. 
A question which they should carefully consider is whether or not they 
are willing to stand idly by and leave such an important advantage 
TABLE 20.-RELATION BETWEEN STATION CHARACTERISTICS AND GRADE OF CREAM. 
Grades 
Station Characteristics First Second 
Number of %of Ave. Dev. Number of %of Ave. Dev. Number of 
Stations Volume of Per cent Stations Volume of Per cent Stations 
Number of None 13 73 .04 10~64 13 19.87 7.54 13 Competing 1-3 82 81 . 50 8.09 82 13.80 5.38 n Stations 4 or more 6 83.48 4.50 6 12.28 2.98 6 
Inland 61 76.69 12.11 55 22.38 11.41 20 
Location Railroad 164 82.71 7.02 158 15.63 7.07 85 
Status of Salary 5 76 . 80 3.73 5 17.90 2.81 3 Operator Commission 197 78.50 10.61 186 16.70 9.17 89 
Third 
%of 
Volume 
7.09 
4.70 
4.24 
6.16 
4.83 
5.30 
4 . 80 
Ave. Dev. 
of Per cent 
4.22 
3.61 
1.58 
2.65 
3.77 
2.65 
3.77 
~ 
P1 
Ul 
P1 
1:; 
() 
li1 
to 
c: 
1:"' 
1:"' 
P1 
>-l 
z 
...... 
w 
'I 
N 
...... 
22 MissouRI AGRICULTURAL ExPERIMENT STATION 
to other types of competition which may enter the field. Missouri 
farmers are not now receiving satisfc..ctory prices for butterfat, and this 
rs one rea.>on. 
Cream T~sts.-It is an established fact that the efficient creamery 
operator and buttermaker prefers to receive cream testing on an average 
of 32 per cent, beca.use such a cream can be more economically received 
and processed. 
There is a tendency on the part of many producers to deliver cream 
testing as high as 55 per cent butterfat. This cream is difficult to handle> 
particularly during the winter season, and furthermore is uneconomi-
cal from the standpoint of the plant operator. There is a class of pro-
ducers who consistently deliver cream to the station or creamery that 
tests between 20 and 27 per cent. The records indicate that this cream 
usually is of a second grade in quality. Cream that is low in 
butterfat and high in serum deteriorates with greater rapidity than does 
high testing cream. The mistaken rheory of some of these dairymen 
is that they are paid upvn the basis of volume. 
Table 21 shows that the butterfat test of cream received at the 
creameries, or cream stations, is very uniform during the entire twelve 
month period. The test of the cream received at the creameries from 
direct shippers had a monthly average that was slightly higher than 
that received c..t the stations. It can be said that from the standpoint 
of economical butter manufacture a.nd efficient plant Jperation the aver-
age yearly butterfat test of the creameries reporting was very satisfac-
tory. 
TABLE 21.-MoNTHLY AvERAGE TEsTs FoR CREAM RECEIVED FROM STATIONs, 
D>RECT SHIPPERs, AND WEIGHTED CoMBINED 
Stations Direct Shippers Combined 
Per Cent Per Cent Per Cent 
January . 32.59 34.35 32 .98 
February 33.21 34.51 33.53 
March 32.97 33.93 33 .26 
April 33.32 35.05 33.78 
May 32.68 35.59 33.40 
June 32.20 35.82 33.02 
July 31.81 36.48 32.73 
August 33.03 35.94 33 .63 
September 34.66 36.08 34.94 
October 34 .74 37.32 35.23 
November 34.48 35.86 34.73 
December 37.68 36.16 37 .41 
Price Variations.-This is not a discussion of the factors affecting 
butterfat prices, but simply a statement .)[price variatiuns as they re-
late to procurement methods. 
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Table 22 shows the seasonal variation in butterfat prices for stations, 
direct shippers, ;md all fat (index numbers based on average for the year), 
and for prices received for butter manufactured. Th~ index for all fat 
corresponds fairly closely with that for prices received for butter, as 
is shown by Figure 8. 
~!20 
~liS 
::l 116 
cQ 114 
~ t2 112 
'3 110 
.::: 108 
~106 
~ 104 
a) 102 
() 
"E: 100 
p... 98 
~ 96 
~ 94"• 
~ 92 
- L-~~~~~~~~~~~~~~~~~~------~ 
~ ~ ~ ~ ~ g ~ ~ ~ g g ~ ~ ~ ~ ~ ~ 
Index oF 'Weighted Ave.PriCe Paid fOr Butter 
Fig. 8.-Relation Between Seasonal Indices of Butter and Butterfat 
Prices for Creameries Reporting 
TABLE 22.-INDEX NUMBERS OF STATION PRICE, DIRECT SHIPPERS PRICE, AND 
WEIGHTED AvERAGE, AND OF PRICE RECEIVED FoR BuTTER, BAs ED ON 
AvERAGE FoR YEAR, BY MoNTHS. 
Month Stations Direct Weighted Index of Price 
Shippers Average Butter 
J anuaty 91.1 90.3 91.0 94.4 
February 95 .0 91.3 94.3 97.9 
March 104.9 103.3 105.1 108.7 
April 101.2 100.2 101.3 99 .8 
May 92.3 93.2 92.8 92.0 
June 96.1 93.6 95.6 93.0 
July 95.5 87.1 . 93 .6 93.0 
August 99.9 98.1 99.0 94.1 
September 99.6 106.4 101.0 103 . 3 
October 113.1 115.2 113 .4 112.9 
November 115.7 113.1 115.0 105.6 
December 95.6 108.0 97.6 107.0 
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Table 23 aud Figure 9 show the extent to which the direct shipper 
price is higher than the statiun price thoughout the year. This per-
centage seems to vary markedly, and no doubt is partially due to an 
inadequate sample. 
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Fig. 9.-Per Cent Direct Shipper Price is Higher than Station 
Price 
TABLE 23.-PER CENT DIRECT SHIPPER PRICE Is HIGHER THAN STATION PRICE. 
Months 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Per Cent Direct Price Is Higher Than 
Station Price 
6.6 
3.3 
5.9 
6.4 
8.5 
4.7 
22.6 
5.6 
14.9 
9 .4 
5.1 
21.5 
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Table 24 shows the variations in the average Missouri station price 
of four centralizers (made up from the records of the individual stations 
for which reports were received) and the average deviation anrong 
individual stations for each creamery. This deviation for all cream-
eries w::;.s only $.038, and the average deviation of the individual cream-
eries from the average for the group as a wh.:.Jle was $.005. 
TABLE 24.-PRICES PAID FoR BuTTERFAT BY MissouRI STATIONS OF FouR CENTRAL-
I'ZERS 
Creamery Average Average 
Price Deviation 
1 . 380 .021 
2 .388 .025 
3 . 400 .038 
4 . 390 .067 
Unweighted Average .389 .038 
Average Deviation .005 . 015 
A graph of station prices atid station v0lume of bu;;iness (not given 
here) showed there was absolutely no relation between the two. There 
was also no difference in average prices paid by stati .. ms operated on 
a commission and salary basis, l.:.Jcated in railroad or inland towns, hav-
ing diffen;nt nunrbers of competing stations, or located at varying dis-
tances from the plant, as shvwn by Table 25 and Figure 10. 
TABLE 25.-RELATION BETWEEN STATION CHARACTERISTICS AND AVERAGE PRICE 
PAID FOR BuTTERFAT, 
Station Characteristics Number of Average Average Devia 
Stations Price tion of Price. 
Number of None 8 .3937 .0430 
Competing 1-3 123 .3947 .0540 
Stations 4 or more 6 .4010 .0358 
Miles 0-49 109 .3870 .0260 
From 50-149 123 . 3864 .0249 
Plant 150-299 61 .3995 .0207 
Location Inland 94 .3903 .0257 
Railroad 211 
I 
.3903 .0233 
Status of Salary 40 .4120 .0380 
Operator Commission 245 .3875 .0248 
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